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7KH FRQFUHWHSURYLGHV UHOLDEOHSURWHFWLRQRI UHLQIRUFHPHQW EXW WKH VHULRXVGHIHFWVPD\RFFXU)RU H[DPSOH LW
PD\EHSRRU FKRLFHRI FRQFUHWH FRPSRQHQW IDLOXUHV LQEXLOGLQJFRQVWUXFWLRQ XQH[SHFWHG HIIHFWV RI DQDFWLRQ DV
ZHOO DV DQ LQFUHDVH LQ DJJUHVVLYHQHVV RI HQYLURQPHQW 7KXV ZLWK UHJDUGV WR VHUYLFHDELOLW\ WKH FRQGLWLRQ RI
UHLQIRUFHPHQWDQGFRQFUHWHTXDOLW\DUHOLPLWLQJIDFWRUVIRUWKHUHVLVWDQFH
6DIHW\VHUYLFHDELOLW\DQGGXUDELOLW\DUHWKHEDVLFSDUDPHWHUVZKLFKHQVXUHWKHUHOLDELOLW\RIWKHFRQVWUXFWLRQDVD
ZKROH RU LWV SDUWV >@ 7KH GXUDELOLW\ LV WKH LPSRUWDQW SDUDPHWHU IRU GHVLJQ RU HYDOXDWLRQ RI VWUXFWXUHV 7KH
UHTXLUHPHQWWRGHVLJQGXUDEOHVWUXFWXUHVPHDQVWKDWWKHVWUXFWXUHLVQRWGLVWXUEHGWRDQLPSHUPLVVLEOHGHJUHHZKDW
ZRXOGFDXVHWKHOLPLWHGVHUYLFHDELOLW\GXHWRWKHGHJUDGDWLRQSURFHVVHVGXULQJWKHSODQQHGGHVLJQOLIHWLPHSURYLGHG
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7KH SURWHFWLRQ RI UHLQIRUFHG FRQFUHWH VWUXFWXUHV DJDLQVW FRUURVLRQ LV SURYLGHG E\ GHVLJQ SULQFLSOHV VXFK DV
FRQFUHWHFRYHUDQGTXDOLW\RIFRQFUHWH7KHFRUURVLRQKDVDJUHDWHIIHFWRQVWUXFWXUHLQ WHUPVRIWKHXOWLPDWH OLPLW
VWDWHDQGVHUYLFHDELOLW\OLPLWVWDWH7KXVWKHFRUURVLRQQRWRQO\GHFUHDVHVWKHUHLQIRUFHPHQWFURVVVHFWLRQDUHDWKXV
GHFUHDVLQJ WKH UHVLVWDQFH DVZHOO EXW LW DOVR LQFUHDVHV WKH YROXPH RI WKH FRUURVLYH SURGXFWV UXVW JLYLQJ ULVH WR
WHQVLOHDQGFRPSUHVVLYHVWUHVVHVDQGWKHQXOWLPDWHO\FUDFNVZKLFKDUHXQGHVLUDEOHLQWHUPVRIVHUYLFHDELOLW\>@
7KH SDSHU GHDOV ZLWK QXPHULFDO 'PRGHOLQJ RI UHLQIRUFHPHQW FRUURVLRQ LQ SURJUDP$WHQD ZKLFK LV XVHG WR




VPDOO EHDPV ZLWK VPRRWKIDFHG UHLQIRUFHPHQW FODVV  DQG WHQ VDPSOHV RI VPDOO EHDPV ZLWK WXEXODU FURVV
VHFWLRQFODVVZHUHPDGHIRUGLDJQRVWLFVXUYH\7KHGLDPHWHURIERWKEDUVVPRRWKIDFHGUHLQIRUFHPHQWDQG
WXEHZDVPP)LJ





7KH YDOXHV IURP H[SHULPHQW VKRZQ LQ )LJ  DUH WKH DYHUDJH YDOXHV IURP PHDVXUHPHQWV 7KH FRUURVLYH
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1XPHULFDOPRGHOLQJRIFRUURVLRQ
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  
 DIXOO'PRGHOZLWKFUDFNV   EDOOFUDFNV  FFUDFNVZLWKZLGWKRYHUPP
          FUDFNVRIVPDOOHUZLGWKZHUHILOWHUHG
)LJ3URSDJDWLRQRIFUDFNVIURPLQVLGHWRZDUGVRXWVLGHLQ'PRGHO
,QIOXHQFHRIFRQFUHWHFRYHURQFUDFNZLGWKGXHWRFRUURVLRQ
7KH UHODWLRQVKLS EHWZHHQ FUDFN ZLGWK DQG WKH FRUURVLRQ UDWH >@ ZDV GHYHORSHG LQ >@ 7KH UHODWLRQ KDV WKH
VLPSOHOLQHDUIRUPDWDQGLVJLYHQE\
Z   W  'I   
ZKHUH ¨ࢥW LVWKHWKLFNQHVVRIFRUURVLRQORVV>PP@






 DFRQFUHWHFRYHUPP  EFRQFUHWHFRYHUPP FFRQFUHWHFRYHUPP GFRQFUHWHFRYHUPP
)LJ0RGHOVRIVSHFLPHQVZLWKYDULRXVFRQFUHWHFRYHUV

    
 DFRQFUHWHFRYHUPP EFRQFUHWHFRYHUPP FFRQFUHWHFRYHUPP GFRQFUHWHFRYHUPP
)LJ&UDFNGHYHORSPHQWLQFURVVVHFWLRQRI'PRGHOGHSHQGLQJRQFRQFUHWHFRYHU










6LQFH WKH FUDFN GHYHORSPHQW LV QRW OLQHDU LW LV EHVW UHSUHVHQWHG E\ WKH VHFRQG GHJUHH SRO\QRPLDO 7KXV WKH





















7KHREVHUYHGEULGJH LV LQ WKHYLOODJH.ROiURYLFHSDUWRIâNRUXE\RQ WKHURDG,RYHU WKH.ROiURYLFHULYHU
)LJ7KH UHLQIRUFHGFRQFUHWH VLQJOH VSDQJLUGHUEULGJHKDVD WKHRUHWLFDO VSDQRIPWKH OHQJWKRI WKH
EULGJH LV P 7KHZLGWK RI WKH URDG LV P DQG WKH RYHUDOO ZLGWK RI WKH EULGJH LV P 7KH EULGJH
VNHZQHVVLV7KHVXSHUVWUXFWXUHFRQVLVWVRIDEULGJHVODEKDYLQJDWKLFNQHVVRIPDQGRIVL[PDLQEHDPV
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7KHUHLQIRUFHPHQWFRUURVLRQRIPDLQJLUGHUVGHFUHDVHVWKHUHPDLQLQJOLIHWLPHRIEHDPV7KHFRUURVLRQGRHVQRW
RQO\GHFUHDVH WKH UHLQIRUFHPHQW FURVVVHFWLRQ EXW DOVR FDXVHV WKH FUDFNV DQGGURSSLQJRXW WKH FRQFUHWH FRYHU ,W
PHDQVWKDWWKHIOH[XUDOVWLIIQHVVLVGHFUHDVLQJ7KHFRUURVLYHUHGXFWLRQUDWHUXVWFDXVHVWKHSUHVVXUHDWVXUURXQGLQJ
FRQFUHWH E\ LQFUHDVLQJ LWV YROXPH 6R WKH WHQVLRQ VWUHVVHV DUH RFFXUULQJ 7KHPLFUR FUDFNV DUH FUHDWHG DIWHU WKH
FRQFUHWH WHQVLOH VWUHQJWK LV H[FHHGHG 7KH PLFUR FUDFNV DUH FRQQHFWLQJ LQWR ORQJLWXGLQDO FUDFNV E\ VXEVHTXHQW
LQFUHDVLQJRIFRUURVLYHYROXPHUHGXFWLRQUDWH7KHFUDFNVZLWKKLJKFRUURVLYHUHGXFWLRQUDWHDUHDEOH WRFDXVH WKH






  D7KHFURVVVHFWLRQRI7JLUGHU    E7KHQXPHULFDO'PRGHO±FURVVVHFWLRQ
)LJ&URVVVHFWLRQRI7JLUGHUDQGWKHQXPHULFDOPRGHO
7KHPDWHULDOPRGHORIFRQFUHWH³'1RQOLQHDU&HPHQWLWLRXV´ZLWKFRPSUHVVLYHVWUHQJWKIF 1PPZDV
DSSOLHG IRU FRQFUHWH 7KH EDVLF SURSHUWLHV RI WKLV PDWHULDO PRGHO DUH WHQVLOH VWUHQJWK IUDFWXUH HQHUJ\ DQG WKH
HTXLYDOHQW XQLD[LDO ODZ7KLVPDWHULDOPRGHO SURYLGHV REMHFWLYH UHVXOWV GXH WR IRUPXODWLRQV EDVHG RQ HQHUJHWLFDO
SULQFLSOHVDQGLWVGHSHQGHQF\RQWKHILQLWHHOHPHQWPHVKLVQHJOLJLEOH7KHPDLQUHLQIRUFHPHQWLQWKH5&JLUGHUZDV
PRGHOOHG DV WKH ³' %LOLQHDU 6WHHO YRQ 0LVHV´ HOHPHQW ZLWK \LHOG VWUHQJWK RI I\ 1PP 2WKHUV
FKDUDFWHULVWLFVDUHFDOFXODWHGE\VRIWZDUH$7(1$RQ WKHEDVLVRI UHGHILQHGIRUPXODV7KHULJLGFRQWDFWVEHWZHHQ
FRQFUHWHDQGUHLQIRUFHPHQWZHUHFRQVLGHUHG
7KH LQLWLDO YDOXH RI GLDPHWHU I PP WKH UHGXFHG GLDPHWHU LQ WLPH IW PP DQG WKH SHUFHQWDJH
S  ZHUH FRQVLGHUHG 6R WKH ILQDO LQFUHDVH RI UHLQIRUFHPHQW DUHD LV S  7KLV YDOXH ZDV XVHG LQ
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&RQFOXVLRQV
7KHUHVXOWVFRQFHUQLQJWKHUHLQIRUFHPHQWFRUURVLRQQXPHULFDOPRGHOLQJDUHSUHVHQWHGLQWKHSDSHU7KHLQIOXHQFH
RI UHLQIRUFHPHQW FRUURVLRQ RQ WKH FUDFN IRUPDWLRQ DQG SURSDJDWLRQ ZHUH PRQLWRUHG LQ WKH FURVVVHFWLRQ RI WKH
VSHFLPHQVLQODERUDWRU\DQGLQWKHFURVVVHFWLRQRIWKHUHDOUHLQIRUFHGJLUGHURIEULGJH,QWKHSDSHUZDVVKRZQWKDW
DOUHDG\ D VPDOO FRUURVLRQ SHUFHQWDJH RI FRUURGHG UHLQIRUFHPHQW DUHD FDXVHG WKH PLFUR FUDFN IRUPDWLRQ DQG




FDXVHG E\ WKH IDFW WKDW WKH FUDFNV ZLGWK LQ WKH QXPHULFDO PRGHOLQJ ZDV PHDVXUHG JOREDOO\ RQ WKH VXUIDFH LQ
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